We present new techniques for attacking the Schrodinger eigenvalue problem. They are based on asymptotic solutions to an exact set of recursion relations satisfied by moments of the coordinate operator. We apply these techniques to the generalized anharmonic oscillator H = P2 + X2'M and show how to compute the energy levels, all of the moments <X" >,and the value of the wave function and its derivatives at the origin. We specialize to the case M = 2 to obtain accurate numerical results for the low lying energy levels as well as (all) the moments. We also discuss the case V(x)= dx2 +x4. Transition moments are then treated in the same manner.
problem.
They are based on asymptotic solutions to an exact set of recursion relations satisfied by moments of the coordinate operator. We apply these techniques to the generalized anharmonic oscillator H = P2 + X2'M and show how to compute the energy levels, all of the moments <X" >,and the value of the wave function and its derivatives at the origin. We specialize to the case M = 2 to obtain accurate numerical results for the low lying energy levels as well as (all) the moments. We also discuss the case V(x)= dx2 +x4. In this paper these recursive methods are generalized and are shown to determine the energy eigenvaluesas well as the coordinate moments.
II. RECURSION RELATIONS
The derivation of generalized virial theorems has been well discussed.
Here we shall discuss a restricted class of relations that are of immediate interest to the problem at hand. Consider a one-dimensional Schrodinger problem and the double commutator where -d2
Hz----dx2 + VW
Taking the matrix elements of (1) between eigenstates of H, and symmetrizing, one finds 4 (Ea. -Em)* <Qlglm> + *(EQ + EmI <Qlg"lm> = <R12g'V' + 4g" Vim> -<Qlg""lm>, (2) where the prime denotes differentiation with respect to the argument x. This is exactly the relation derived and discussed by Banerjee. 12
The matrix elements of (2) 
where QN = <QlxNjQ> .
The discussion for R f m will be given in Section VI. Equation (5) and its obvious generalizations form the basis of this method.
The familiar virial theorem is achieved by choosing N = 0, E = (M + l)Q2M (6) As Banerjee has discussed, knowledge of the even moments from N = 0 to N = 2M allows one to compute all of the higher even moments by re--h peated applications of Eq. (5).
Let us define the odd moments by QN = <QjlxlNIQ> which also obey the relation (5) for N 13. 
Proceeding one step further
It is convenient to rewrite the last equation using V(0) = 0 
This relation will be applied to the quartic oscillator in Section IV.
III. ASYMPTOTIC BEHAVIOR AND EIGENVALUE CONDITION
In the previous section, a knowledge of E and the low moments was shown to be sufficient for determining all higher moments recursively.
Actually a study of the behavior of (5) for large N will lead us to a convenient method for determining E and the lower moments as well.
That the large N behavior of QN is connected to the eigenvalue con- is consistent then determines E. Actually one does not need to know all M + 1 moments but only M ratios since their overall normalization is fixed by requiring that Q" = 1.
Our procedure in practice is as follows. It is straightforward to carry this procedure out to higher orders.
Defining
The first few values of FR are found to be Table I . 13 For completeness, in Table II the values of QN for small N are given for the first three levels.
The computation of E and the QN is extremely rapid. 
.
One can also scale the series analagous to Eq. (18) and the approximate scaling variable is d(2/N) 213 E a.
A simplified form for QN that is correct in the limit of large N is
The behavior of the solution of (21) for fixed The effect of the dx* term on the moments is also simple to understand.
As d increases, the wave function must decrease faster as lx1 increases.
Hence the wave function for small x rises and the large N moments decrease (also the energy obviously rises at the same time). 
where 2E = Ei -t E, and 2e = E. -E.. J 1 J As before, the asymptotic behavior of TN must be determined. One easily finds that
and for the special case M = 2, 
where the relative phase between $, and $ j is of course arbitrary. Letting 
where +i(0)and + jr (0) are evaluated by using Eq. (8) . 
VII. CONCLUSION
The moment method described here seems to possess many practical ad- 
